This PDF file includes:
Supplementary Methods Table S1 . Crystal data and structure refinements for π-1. Table S2 . Selected bond length (Å) and angle (°) for π-1. Supplementary Methods X-ray structure determination. Single-crystal data for π-1 were collected on a Bruker Smart 1000 CCD diffractometer at 153 K, with Cu-K radiation ( = 1.54056 Å). All empirical absorption corrections were applied using the SADABS program. The structure was solved using direct methods, which yielded the positions of all non-hydrogen atoms. These were refined first isotropically and then anisotropically. The disordered electron density of the heavily disordered CH 3 OH and H 2 O molecules within π-1 were treated as a diffuse contribution using the program SQUEEZE. All the hydrogen atoms of the ligands were placed in calculated positions with fixed isotropic thermal parameters and included in the structure factor calculations in the final stage of full-matrix least-squares refinement. All calculations were performed using the SHELXTL system of computer programs. The crystallographic data were summarized in table S1. The selected bond lengths and angles were listed in table S2.
Gas sorption measurements. N 2 , Ar, H 2 and CO 2 sorption measurements for π-1 were performed on a BELSORP-max automatic volumetric adsorption apparatus. The cryogenic temperatures of 77 K required for N 2 /H 2 , 87 K for Ar and 195 K for CO 2 sorption measurements were controlled by liquid nitrogen, liquid argon and dry ice-acetone bath, respectively. The adsorption isotherms were collected in a relative pressure range from 10 -4 to 1.0 atm. The initial outgassing process for the samples was carried out under a high vacuum (less than 10 -6 mbar) at 80 o C for π-1 for 24 h. The degassed sample and sample tubes were weighed precisely and transferred to the analyzer.
Stability tests. 10 mg of π-1 was immersed in 20 mL tested solvent (H 2 O, methanol, ethanol, benzene, toluene, acetonitrile and so on). After stirred for three days, the crystals were isolated by filtration and then subjected to PXRD tests. The procedure for testing the stability of π-1 in aqueous solution with different pH values is similar to that in different solvents, by using aqueous solution with different pH values instead of different solvents. Table S1 . Crystal data and structure refinements for π-1. Table S2 . Selected bond length (Å) and angle (°) for π-1.
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